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[Introduction]

Ankle-foot orthoses (AFOs) are frequently used to improve gait stability, toe clearance,
and gait efficiency in individuals with hemiparesis. During the swing phase, AFOs
enhance lower limb advancement by facilitating the improvement of toe clearance and
the reduction of compensatory movements. Clinical monitoring via kinematic analysis
would further clarify the changes in biomechanical factors that lead to the beneficial
effects of AFOs.

[Objective]

The purpose of this study was to investigate the actual impact of AFOs on toe
clearance, and determine the best strategy to achieve toe clearance (including
compensatory movements) during the swing phase.

[Participants])

Twenty four patients with hemiparesis due to stroke.

[Methods)

The gait performance of these patients with and without AFOs was compared using
three-dimensional treadmill gait analysis. A kinematic analysis of the paretic limb was
performed to quantify the contribution of the extent of lower limb shortening and
compensatory movements (such as hip elevation and circumduction) to toe clearance.
The impact of each movement related to toe clearance was assessed by analyzing the
change in the vertical direction.

[Results]

Using AFOs significantly increased toe clearance (p = 0.038). The quantified limb
shortening and pelvic obliquity significantly differed between gaits performed with
versus without AFOs. Among the movement indices related to toe clearance, limb
shortening was increased by the use of AFOs (p < 0.0001), while hip elevation due to
pelvic obliquity (representing compensatory strategies) was diminished by the use of
AFOs (p = 0.003). The toe clearance strategy was not significantly affected by the stage
of the hemiparetic condition (acute versus chronic) or the type of AFO (thermoplastic
AFOs versus adjustable posterior strut AFOs).

[Conclusions])

Simplified three-dimensional gait analysis was successfully used to quantify and
visualize the impact of AFOs on the toe clearance strategy of hemiparetic patients.
AFO use increased the extent of toe clearance and limb shortening during the swing
phase, while reducing compensatory movements. This approach to visualization of the
gait strategy possibly contributes to clinical decision-making in the real clinical settings.
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